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Abstract 
There are to two main purposes for this paper. Firstly, to analyse the link between concentration and competition in both 
Islamic and conventional banking market in Malaysia. Secondly, to analyse empirically the relationship of concentrations 
with several specific factors of the firms and other control variables. Structural approach is used to analyse the evolution 
in banking market concentration in both banking streams. The findings herein support the structure-conduct-performance 
(SCP) paradigm, where different concentration ratios show a decreasing trend over the study period, which reflect greater 
degree of competition in the Malaysian dual banking system.   
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1. Introduction 
Structural change is defined as an economic condition that occurs when an industry or market changes in terms of 
how it conducts in the market. From the industrial organization perspective, structural changes in the market will 
influence the structure of an industry where it depends on the level of competition in the market in which it operates. 
Malaysian banking system has experienced various transformations that contribute to the structural changes in the 
country’s banking market. Generally, there are four major sources that contribute towards such changes namely; the 
implementation of the Islamic banking system since July 1983 (Hussain, 2002); banks consolidation through merger 
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and rationalization process (Abdul Majid and Sufian, 2007); liberalization and globalization (Ahmad Mokhtar et. al., 
2008) and finally, technological advancement (Bank Negara Malaysia, 1999).  The changing of the economic 
environment along with these major changes exposes the Malaysian banks towards increased competition not only 
from foreign banks but also from other domestic financial institutions such as non-bank financial intermediaries and 
financial markets as well.  Thus, it is important to know that the changes of Malaysian banking market concentration 
are due to several structural changes.  The government’s move to implement merger, rationalization and internalization 
process has reshaped the structure of banking market particularly in terms of type, numbers of institutions and the 
scope of banking operation.  In the meantime, liberalization undertaken by the government also has change the banking 
market structure particularly due to the influx of foreign banks into the Malaysian banking sector.  Hence, each banks 
facing high competition from its peers from national and global level. Further, the application of advance technologies 
in this era also has change the scope of operation of banks particularly availability of services and the effectiveness of 
their operation in the market.  Banks with updated technology are more preferred, hence each banks need to advance 
in terms of technology in order to compete in the recent highly competitive market. 
For that reason, this study attempts to investigate the subsequent impact of the structural changes that taken place 
in the Malaysian banking industry.  This study will focus on two important issues which are essential to the nation 
banking sector which are concentration and competition. This is an interesting study because we focus on both banking 
stream, conventional and Islamic compared to previous studies that only focus on conventional banking system 
(Sharma and Bal, 2010; Abdul Majid and Sufian, 2007; Casu and Giradone, 2006).  This study also attempts to 
determine various factors that influenced the level of concentration in the Malaysian dual banking system.  Many 
studies in this issue, only concentrate on the measurement of concentration indices without focusing on the factors 
that may influence the level of concentration in the banking market.  The paper is organized as follows:  The following 
section presents the structural changes in the Malaysian dual banking system. Section 2 presents the relevant literature 
using concentration measures to analyze the competitiveness of the banking industry.  Section 3 provides the data and 
methodology used in this study. Section 4 discusses the findings of the market concentration in both banking stream.  
Finally, the conclusion is in Section 5. 
2. Literature Review 
2.1Theoretical view of concentration 
 
Several previous studies on banking market concentration have resulted in the existence of two well-known bank 
concentration theories namely pro-concentration and cons-concentration theories (Tushaj, 2010; Sharma and Bal, 
2010).  The proponents of banking concentration emphasized on the benefits of highly concentrated banking market 
are as follows: first, the increasing concentration in the banking market may help the banking firms to improve their 
efficiency level. Second, less concentrated banking market with many small banks is more disposed to banking crises 
compared to the concentrated banking sector with few large banks. Third, the banking system with fewer large banks 
is less fragile compared to the banking system with many small banks because large banks are able to diversify better 
compared to small banks. Fourth, banking firms in highly concentrated market are able to gain higher profits, therefore 
lower bank fragility.  Fifth, it is easy to monitor a few large banks compared to many smaller banks; therefore the 
probability of bank failure is less in more concentrated banking system. In contrast, the opponents of banking 
concentration have also listed disadvantages of banking sector concentration as follows; first, increase in banking 
concentration will decrease the credit supply in the banking market; Second, higher market concentration associated 
with lower social economic welfare due to pricing behaviour of the banking firms which charge higher prices for their 
services.  Third, the banking firms in the more concentrated banking market are considered to be more “fragile” which 
is synonymous with the concept of “too big to fail”. Finally, the degree of competition in highly concentrated market 
is less, therefore it will adversely affect economic development. 
2.2. Relationship between concentration and competition 
The literature on the measurement of competition which assesses the competitive behaviour of the banking firms 
in the banking market can be divided into two approaches, that is structural and non-structural approaches (Bikker 
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and Haaf, 2002a; Turk Ariss, 2009).  The structural approach to measure competition is based on the structure-
conduct-performance (SCP) paradigm and the efficient structure (ES) hypothesis. According to Bain (1951), structural 
theories examine the nature of competition in an industry from its structural characteristics such as concentration, 
firm’s market share, number of firms and condition of entry. Hence, he concurs, the existence of the association 
between competition and the structure of an industry.  In structural approach, concentration ratios have been used 
extensively in previous studies in order to investigate the relationship between competition and concentration.  Such 
investigation on market concentration is important to identify the degree of competition in a particular market whether 
it is lower or higher. Theoretically, the SCP paradigm is also based on the assumption that concentration will weaken 
competition by fostering collusive behaviour among firms in the market, known as collusion hypotheses.  Here, the 
relationship between concentration and competition is adverse.  In contrast, ES hypothesis and contestable theory 
exert that, under particular condition, competition and concentration can coexist (Tushaj, 2010).  
There are some studies that investigate the relationship between concentration and competition by analysing the 
changes in various concentrations measures from year to year basis and found out that structural changes in the 
banking sector have changed market concentration and the degree of competition in the banking market.  Numerous 
studies found that liberalization has decreased bank market concentrations implying an increasing trend in the level 
of competition in the market; as shown in the works done by Abdul Majid and Sufian (2007) for the Malaysian banking 
industry, Sharma and Bal (2010) for the Indian banking industry and Tushaj (2010) for the Albanian banking industry.  
In another instance studies have also found that merger and consolidation process has increased market concentration 
in many countries, in the case of Greece (Rezitis, 2010), Malaysia (Abdul Majid and Sufian, 2007) and the European 
Union (Casu and Giradone, 2006). Nevertheless it is important to note that most of the studies on banking market 
concentration only focus on conventional banking sector.  Limited number of studies is done on this issue for Islamic 
banking industry, like those of Abdul Majid and Sufian’s (2007) for Malaysian banking industry and Al-Muharrami 
et. al. (2006) for Arab Gulf Cooperation Council’s countries.  However, one study done by Turk-Ariss (2010) looks 
at market concentration for both conventional and the Islamic banking system simultaneously for 13 countries which 
implemented dual banking system.   Thus, this study attempts to fill in the gap on this issue by examining market 
concentration in Malaysian Islamic and conventional banking system. Further investigation on the relationship 
between market concentration and other relevant variables is done so as to ensure whether market concentration in 
banking market is good or bad as proposed by the concentration theory.  Besides, many studies on market structure 
particularly in banking industry focus on non-structural approach. This research may contribute to traditional industrial 
organization theory namely structure-conduct-performance paradigm which roots under structural approach proposed 
by Mason in 1939 as a method of analysing markets and firms.  Moreover, this kind of studies is still lacking from 
emerging economies country such as Malaysia. 
3. Methodology 
3.1. Data 
The Islamic and conventional banking industry in Malaysia has experienced structural changes due to liberalization, 
merger and the upgrading of the Islamic banking system from window based operation to subsidiary and then to full-
fledged Islamic banks.  Both domestic and foreign banks in both banking system have been selected as samples in this 
study.  The domestic conventional banks in this sample include both anchor and target banks which involve in the 
merger process particularly after 1997 EAFC.  As for the Islamic bank, we decided to include only the domestic anchor 
banks which have been involved in the upgrading process.  The target banks are not included due to data limitation.  
Thus, both banking system has different period of study.  For the conventional banks the period of study is from 1997 
to 2010, and Islamic banks cover the period between 2000 to 2010.  The data has been taken from BankScope 
published by Bureau Van Dijk (BVD). 
3.2. Concentration indices 
The intention of this study is to evaluate three types of absolute concentration measures, as shown in Table 1. These 
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measures of concentration are used to describe the structure of the Islamic and conventional banking market.  Both 
indices are calculated for each year; hence provide the dynamic analysis on banking market concentration.  The indices 
in this study are calculated using total assets of both banking stream since it represent size of the banking market. 
Table 1: Feature of Concentration Measures 
Concentration Measure Concentration Formula Ratio Range Typical Features 
Concentration ratio of n bank ܥܴ௡ ൌ ෍ݏ௜
௡
௜ୀଵ
 0 <CRn = 1 Takes only large banks into accounts 
HHI ܪܪܫ ൌ ෍ݏ௜ଶ
ே
௜ୀଵ
 1/n =HHI = 1 Considers all banks; sensitive to 
entrance of new banks 
  
3.3 Multivariate model 
 
The multivariate models are developed to investigate the relationship between market concentration and the number 
of determinant include bank specific, market specific and financial environment factors in both Islamic and 
conventional banking system.  The models are developed and expanded based on the model proposed by Tushaj 
(2010), Casu and Giradone (2006) and Bikker and Haaf (2002b) as shown below. 
 
ܪܪܫ௜௧ ൌ ߚ଴ ൅ߚଵܴܱܧ ൅ߚଶܣܵܵܧܶ ൅ߚଷܷܰܯ ൅ ߚସܼݏܿ݋ݎ݁ ൅ߚହܦݑ݉ ൅ ߝ௜௧(1)   
 
The model is estimated using pooled cross-section (OLS) and panel estimation approach (fixed and random 
effects).  These approaches have a propensity to correct for the effects of omitted bank specific variables and (or) time 
varying factors (Perera et.al., 2006). Since the errors are expected to be correlated, we used generalised least square 
panel estimation method in order to get efficient estimates.  The Breusch-Pagan Lagrange Multiplier test has been 
used to choose appropriate estimation approach, panel or pooled estimation. We also employed robust standard error 
regression to correct for heteroscedasticity and cross sectional correlations.  Meanwhile, a variance inflation factor 
(VIF) test is used to detect multicollinearity problem across the cross sections.  Our data is best suit with one-way 
error correction model since unobservable variables are dependent only on the cross-section to which the observations 
belong. 
According to Rhoades (1993), the use of HHI as dependent variable is considered visible because of its use by the 
Department of Justice and Federal Reserves to decide on the competitive effects of mergers. The independent variables 
use in this study includes bank specific, market specific and financial environment factors.  Bank specific factors are 
measures of bank size and profitability.  Profitability is measured using logarithm of return on equity (ROE).  It is 
hypothesized that banks are able to generate more profit when operating in highly concentrated market. Thus, the sign 
for the profitability coefficient is expected to be positive (Deltuvaite et. al., 2007). Further, bank size is measured by 
logarithm of total assets (ASSET) as proposed by Turk Ariss (2010), Casu and Giradone (2006) and many others. The 
ASSET variable is included to capture possible scale economies and positive coefficient is expected (Perera et. al., 
2006; Abdul Majid and Sufian, 2007). Logarithm of number of banks (NUM) is used as a proxy for competition 
(Tushaj, 2010; Bikker and Haaf, 2002b).  This is known as market specific factors.  As stated in the neo classical 
theory, increasing number of firms with uniform size may enhance the degree of competition in the market.  Hence, 
we expect negative relationship between HHI and the number of banks (Tushaj, 2010).   For instance, an increasing 
value of HHI reflect the market power of the firms in the market, hence an increasing number of firms may decrease 
the market power of the incumbents. Data on Z-score obtained from Beck and Mohseni-Cheraghlou (2012) is also 
used to investigate the relationship between bank stability and concentration.  This index is used as a proxy for 
financial environment factor in the Malaysian banking market. The sign for this variable is ambiguous which depends 
on the market structure of particular banking market. According to Schaek and Cihak (2008) and Turk Ariss (2010) 
banking firms in highly concentrated market is less fragile. Hence, we expect the positive relationship between HHI 
and Z-score.  In other hand, Z-score will be negatively related to ENT. The data of Z-score is transformed into log 
form.  Two dummies, namely Dmerge and Dtype are created to examine the effect of merger and changes on the type 
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of operation of banks on concentration in both conventional and Islamic banking market.  Dmerge refers to the bank 
merger year, taking value of 1 in the year that merger occurs and zero otherwise.  Whereas, Dtype takes value of 1 in 
the year that Islamic subsidiaries were upgraded to full-fledges Islamic banks. 
4. Findings 
4.1. Market concentration analysis 
A measure of concentration indices in this study is considered as a dynamic measure of concentration due to year 
to year basis counting. Absolute measure of concentration emphasized on the number of firms and the market share 
that the firms have in the particular market as shown in Table 2. Generally, the declining trend of CRk in the banking 
market shows the evidence of growing competitiveness in the banking market and vice versa. Gwin (2001) has 
proposed more detailed and useful benchmark to interpret the market structure of an industry using CRk. Concentration 
ratios for four-largest firms (CR4) in the conventional banking system shows an increasing trend during 1997-2010 
due to merger activity among domestic banks after 1997 EAFC.  However, the increasing trend of concentration with 
the same number of players particularly during 2006-2010 shows less-competitive behaviour among the banking firms 
in the conventional banking market. The values of CR4 indicate that banking firms in the conventional banking market 
operate in the environment of monopolistic competition structure. However, the changes in CRk in Islamic banking 
system is more obvious, where the structure of banking market has changed from monopoly in 1997 to strong 
oligopoly in 2000 till 2005, then to monopolistic competition structure in 2006 till 2010.  These changes may be due 
to the reduction of market power of the domestic banks in particular, because of the internalization process.  This 
evidence support the existence of more competitive environment in the Malaysian Islamic banking market compared 
to conventional banking market.  The values of CR4 show that both Islamic and conventional banking markets are in 
a monopolistic competitive market structure, in line with Turk Ariss (2010). But the, level of competition is more 
intensified in the Islamic banking market as compared to the conventional market. 
The HHI of total assets also show decreasing trend for the Islamic banking industry and increasing trend for the 
conventional banking system during the study period.  In the earlier period of this study, the Islamic banking market 
is considered as highly concentrated market with the HHI greater than 1800. However, during 2000 to 2006 the 
structure of the Islamic banking market has changed to moderately concentrated where the values of HHI is greater 
than 1000 but less than 1800.   After 2006, the Islamic banking market becomes rather un-concentrated with HHI less 
than 1000.  In contrast, the conventional banking market has changed from un-concentrated market during 1997 to 
1999 to moderately concentrated market.  The findings support the evidence that merger activities in conventional 
banking market have weakened the competitiveness of the environment in this market.  Meanwhile, internalization 
process and upgrading of the Islamic banking system from window operation to full-fledged Islamic banks has 
intensified competition in the Islamic banking market. 
4.2. Multivariate Analysis 
This section provides empirical evidences on the relationship between market concentration and several factors 
which consist of bank specific factor, market specific factor and financial environment factor in both Islamic and 
conventional banking market.  The regression results of panel data are reported in Table 3.  The Breusch-Pagan 
Lagrange Multiplier test shows that the panel estimation approach was more appropriate than the pooled approach.  
In other words there are firm-specific effects in the data.  Therefore, we used fixed and random effects model to 
estimate the coefficient to capture the influence of specific characteristics of each individual banks. Next, the Hausman 
test is conducted to select between which the better model is i.e. fixed effects or random effects (Baltagi, 2001).  The 
results of the tests are statistically insignificant; hence we fail to reject H0 which indicate that fixed effect model is 
consistent but random effect model is efficient. Thus, further analysis for conventional banking market will be based 
on random effects model namely, model 2. Unlike the conventional market models, the Breusch-Pagan Lagrange 
Multiplier test show that pooled OLS is more appropriate for Islamic market models.  As mentioned earlier all models 
in this study were estimated with heteroskedasticity and serial correlation robust standard errors regression in order to 
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correct for heteroskedasticity and cross sectional correlation.  Meanwhile, the VIF test shows that there is no 
collinearity problem among the variables used in this study. 
Table 2.  Trends in absolute measure of concentration in Malaysian dual banking system 
Year 
/Measures 
‘97 ‘98 ‘99 ‘00 ‘01 ‘02 ‘03 ‘04 ‘05 ‘06 ‘07 ‘08 ‘09 ‘10 
Number of Banks 
Conventional 
Islamica 
31 
12 
32 
12 
31 
12 
25 
12 
24 
13 
24 
13 
23 
13 
23 
13 
23 
14 
22 
17 
22 
17 
22 
17 
22 
17 
22 
17 
Concentration Ratios of 2 largest bank (CR2) 
Conventional 
Islamic 
0.35 
0.78 
0.35 
0.66 
0.35 
0.57 
0.36 
0.51 
0.36 
0.49 
0.36 
0.48 
0.34 
0.48 
0.34 
0.44 
0.34 
0.42 
0.36 
0.33 
0.37 
0.30 
0.36 
0.28 
0.38 
0.29 
0.38 
0.33 
Concentration Ratios of 4 largest bank (CR4) 
Conventional 
Islamic 
0.50 
0.93 
0.51 
0.86 
0.53 
0.73 
0.54 
0.75 
0.54 
0.74 
0.54 
0.71 
0.52 
0.72 
0.54 
0.66 
0.54 
0.62 
0.59 
0.54 
0.58 
0.50 
0.59 
0.48 
0.60 
0.53 
0.60 
0.55 
Herfindahl-Hirschman Indices (HHI) 
Conventional 
Islamic 
964 
4268 
954 
3073 
957 
2109 
1067 
1800 
1082 
1700 
1078 
1600 
1017 
1600 
1024 
1400 
997 
1300 
1103 
1000 
1106 
900 
1107 
900 
1172 
900 
1163 
1000 
 Note:   a Islamic banks include both Islamic windows and full-fledge Islam banks. 
Table 3: Panel regression results for conventional and Islamic banking market 
Independent/ 
Dependent Variables 
Conventional Market Islamic Market 
Model 1: 
GLS with Fixed Effect 
Model 2: 
GLS with Random Effect 
Model 3: 
Pooled OLS 
Constant 7.2742 
(0.1080) 
7.4266 
(0.0889) 
18.5686 
(55.73)*** 
ROE 0.0012 
(0.0020)*** 
0.0019 
(0.0020)*** 
0.0221 
(2.45)** 
ASSET 0.0086 
(0.0054)*** 
-0.0002 
(0.0011)*** 
-0.0529 
(-4.62)*** 
NUM -0.3561 
(0.1560) 
-0.3776 
(0.1175) 
-2.6493 
(-24.67)*** 
Z-score 0.2614 
(0.1080) 
0.2619 
(0.0251)*** 
-1.3435 
(-18.66)*** 
Dmerge -0.0562 
(0.0049)*** 
-0.0592 
(0.0035)*** 
- 
Dtype   0.1414 
(4.19)*** 
Observations (unbalanced) 316 316 190 
Post Estimation: 
Hausman test 
p-value 
 
0.9570 
- 
Notes: 1.  Figures in parentheses are the p-values, except for pooled OLS which are t-statistics. 
           2.  ** and *** indicate the respective 5% and 1% significance level 
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The coefficients of ROE and ASSET are significant in all models. The positive coefficients of ROE in model 2 and 
3 indicate that banking firms in highly concentrated market are able to generate higher profit in both banking market. 
This finding support previous evidence that lower bank competition is highly correlated with bank profitability as 
reported by Ahamed (2012). Our findings also support the SCP paradigm hypothesis which exerts the positive relation 
between market concentration and profitability. The coefficient of ASSET variable is negative in model 2 and 3.  
These results indicate that banking firms in Malaysian dual banking system operate efficiently while operating in 
competitive environment compared to concentrated market.  This finding is contradict with Abdul Majid and Sufian 
(2007) who found that banks in Malaysian banking industry facing diseconomies of scale due to their larger size. 
Meanwhile, the sign for the number of banks in the selected models is significant as expected.  This result is consistent 
with the theory, which exerts that an increasing number of banks will decrease concentration and intensified the level 
of competition in the market. This finding is in line with previous studies done by Tushaj (2010), Casu and Giradone 
(2006) and Bikker and Haaf (2002b).  The sign for Z-score in both Islamic and conventional banking market leads to 
contradict conclusion. The significant relationship between Z-score in conventional banking market support the 
argument proposed by the proponents of banking concentration, which said that banking firms in highly concentrated 
market are less fragile or more stable which in line with the findings by Turk Ariss (2010) and Schaek and Cihak 
(2008). In other words, highly competitive market will give negative impact on bank stability.  In contrast, the banking 
firms in Islamic banking market are more stable while operating in competitive environment. This finding support the 
argument by Boyd and Runkle (1993) which exert that banking firm in competitive market is less fragile.  
Meanwhile, the significant sign of Dmerge variable in model 2 indicates that merger activity after the EAFC does 
not increase level of concentration in the conventional banking market. However, the evolution in concentration has 
reshaped the structure of the conventional banking market particularly in terms of the number and type of banking 
institutions. Further, merger activity in the Malaysian conventional banking market took place within the liberalization 
process of the banking market. Therefore, the strengthening of the domestic banks through merger activity is a positive 
step in which those banks can compete healthily in an increasingly competitive banking market. In addition, a positive 
and significant value for Dtype in model 3 shows that the upgrading of the Islamic banking institution from Islamic 
windows (subsidiaries) to full-fledged Islamic banks has increased the market power of those institutions to make 
business decisions.  In other words, it gives an opportunity to the Islamic banks to expand their operations in 
competitive and dynamic banking market.  This finding suggests that the embryonic Islamic banks also need certain 
level of concentration in the market in order to compete with the more matured conventional banking firms. 
5. Conclusion 
Structural changes in the Malaysian dual banking market have been contributed by several factors such as 
liberalization, merger activities, upgrading of the Islamic banking system and development in ICT.  Consequent to 
those changes, vast implication towards concentration and competition in the Malaysian dual banking industry can be 
derived.  We use the structural approach which is based on the SCP paradigm approach to evaluate the nature and the 
extent of changes in the market concentration in the Malaysian Islamic and conventional banking market.  We also 
highlight their possible impact of competitiveness in those markets. Both absolute and relative measures of 
concentration show evidence that concentration in both markets have decreased over the period of the study,  reflecting 
a greater degree of competition in the Malaysian dual banking system.  The evolution of competition however, is 
greater in the Malaysian Islamic banking market as compared to the conventional banking market. 
Based on the findings, we can conclude several important issues; Firstly, banking firms in Malaysian dual banking 
system need to have some level of concentration in the market and at the mean time they also need to operate in the 
competitive environment in order to gain higher profit and operate efficiently.  Secondly, an increasing number of 
banking firms in the market may intensify level of competition in the banking industry particularly the existence of 
larger banks.  Thirdly, both market concentration and competitive environment are essential to promote stability in 
the banking sector.  Fourthly, implementation of government policy via merger and internalization process in both 
banking stream has increased the bank’s market power, hence enable them to compete with their peers in the 
competitive banking market. This finding gives several important policy implications; firstly, we need to implement 
the policy that promotes enough degree of concentration and competition in the banking.  Hence, banks in Malaysian 
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banking industry need a contestable market environment to make them earn higher profit and operate efficiently. 
Secondly, intensifying the level of competition does not mean to increase the number of banking firms.  But, the level 
of competition in the Malaysian banking market need to be intensified with the sufficient number of banking firms 
with appropriate sizes. The existence of larger banks is still needed in our banking market in order to remain their 
operation in an increasing competitive edge. Thirdly, the banking market with ideal level of concentration and 
competition should be promoted to maintain the stability in the Malaysian dual banking system and at the mean time 
may enable the banking firms to compete with their peers.  
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